This study aimed to examine the characteristics of families' behavioral repertoires in hikikomori (prolonged social withdrawal) cases. We asked 243 parents of individuals with hikikomori (hikikomori group) to complete the Family Behavioral Repertoire Scale for Coping With Hikikomori (FBS-H), the Negative Evaluation of Hikikomori Scale, and a self-efficacy measure of coping with problem behaviors of hikikomori in order to develop the FBS-H and to examine its reliability and validity. Additionally, we examined the characteristics of hikikomori cases regarding the families' behavioral repertoires using data from the hikikomori group and from 458 parents of individuals with no experience of hikikomori (control group). The results of the analysis indicated the acceptable reliability and validity of the FBS-H. The hikikomori group did not have lower FBS-H scores than the control group. This result indicates the possibility that a family's behavioral repertoire does not strongly influence the "expression" of hikikomori. Further research is needed to clarify the influence of families' behavioral repertoires to refine family support.
(232,000 families) had at least one child who had hikikomori at the time (Koyama et al., 2010) . Though hikikomori has been regarded as a distinctively Japanese phenomenon, the prevalence of individuals with hikikomori has been reported in many developed countries, such as Japan, Korea, Australia, the United States, France, and Spain (Chauliac, Couillet, Faivre, Brochard, & Terra, 2017; Kato et al., 2012; Malagon-Amor, Corcoles-Martínez, Martin-Lopez, & Perez-Sola, 2015; Teo et al., 2015) .
Several studies have revealed relationships between hikikomori and various psychiatric disorders (Koyama et al., 2010; Tateno, Park, Kato, Umene-Nakano, & Saito, 2012) . Additionally, Kondo et al. (2013) reported that about 80% of those with hikikomori who utilized the services of mental health welfare centers were diagnosed with one or more psychiatric disorders. Psychiatric disorders associated with hikikomori are varied and include major depressive disorder, social anxiety disorder, developmental disorder, and personality disorder (Kondo et al., 2013) . As it has been shown that individuals with hikikomori have a significantly lower quality of life than those who have never experienced hikikomori (Nonaka & Sakai, 2014) , many with hikikomori need psychological support and are not simply withdrawing due to laziness. Therefore, the factors affecting improvement in hikikomori need to be examined (Li & Wong, 2015) .
Family members are usually the first to seek help for improving hikikomori; the initial helpseeker is the individual with hikikomori in only 7% of cases (Ito, 2003) . As family members of those suffering from hikikomori often face many difficulties, such as psychological conflict and marital conflict (Funakoshi & Miyamoto, 2015) , therapists often have no choice but to indirectly assess the psychological and behavioral aspects of hikikomori and provide support through families (Nonaka, Shimada, & Sakai, 2018) .
Many studies have indicated that increasing families' behavioral repertoire through skills training and role-playing is effective for providing psychological support aimed at improving hikikomori through families (Nonaka, Sakai, & Ono, 2013; Sakai et al., 2015; Ukita, 2009; Yamamoto & Murohashi, 2014) . Sakai et al. (2015) discussed the Community Reinforcement and Family Training (Miller, Myers, & Tonigan, 1999; Roozen, Waart, & Kroft, 2010) , an approach to increase adaptive behavior in the identified patient by changing the interaction patterns within the family. This program consists of skills training and functional analysis for families of individuals with hikikomori. The authors found that 40% of patients with hikikomori demonstrated improvement in hikikomori or remained engaged in treatment.
It is assumed that these approaches encourage improvement of hikikomori, since increasing the family's behavioral repertoire for coping with hikikomori makes functional responsiveness to family members with hikikomori easier (Nonaka & Shimada, 2017) . The more varied the family's behavioral repertoire, the more choices they have in coping with the individual with hikikomori. Therefore, the broader the behavioral repertoire, the higher the probability that the family's responsiveness is functional. A viewpoint that may enhance the efficacy of these approaches is to refine the assessment strategy of the family's behavioral repertoire for coping with the patient and the symptoms of hikikomori. When the family interaction in a hikikomori case is non-functional, it has been observed that the characteristics of families' behavioral repertoire for coping with hikikomori are diverse; these behavioral repertoires are biased toward a type of "scolding" coping in some cases, or toward "leaving the person with hikikomori alone" coping in other cases (Kondo, 2001) . Therefore, it is important to systematically assess the characteristics of a family's behavioral repertoire. Traditionally, the Parenting Practices Questionnaire (Robinson, Mandleco, Olsen, & Hart, 1995) and the Parenting Scale (Arnold, O'Leary, Wolff, & Acker, 1993) have been listed as representative measures to evaluate a parent's behavioral repertoire for coping with their child. However, these measures are scales that assume that the parents have a young child. Furthermore, these measures do not necessarily focus on responding to children characterized by hikikomori. Therefore, existing instruments are not necessarily appropriate to assess the behavioral repertoire of families in the case of hikikomori. As there is currently no measure focused on the family's behavioral repertoire in hikikomori cases, therapists have needed to conduct assessments based on subjective evaluation without necessarily using a validated assessment tool Sakai et al., 2015) . Thus, if a systematic assessment strategy can be established with objective measures, it would be possible to refine the approach according to individual differences in the family's behavioral repertoire.
Furthermore, there has been an implicit assumption that the families of individuals with hikikomori lack sufficient behavioral repertoires for coping with it. Certainly, several studies have reported that families with individuals with hikikomori are sometimes told by clinicians that "your child with hikikomori is simply amae (spoiled)" or "you should make children face reality" (M. Saito 2013; T. Saito, 2002) . By contrast, other studies have shown that, particularly in the early stages, the families often become obsessive, force their own values, or become mentally insecure toward the individuals with hikikomori (Funakoshi, 2015) . Thus, although many clinicians have assumed that the family's behavioral repertoire is extremely biased in hikikomori cases, these familial characteristics have not always been empirically clarified in practice. Nevertheless, based on this assumption, some of the existing family interventions have used the same approach to increase families' behavioral repertoires, without necessarily individually assessing each family's behavioral repertoire before the family interventions. Thus, it is necessary to clarify the characteristics of each family's behavioral repertoire at baseline. Given that family interactions in hikikomori cases were not negatively interactive compared to non-hikikomori cases (Nonaka, Shimada, & Sakai, 2019) , a family's behavioral repertoire in hikikomori cases may be appropriate in comparison to those families of non-hikikomori cases.
Based on the above, the purpose of this study was to develop a scale to assess the behavioral repertoire of families of hikikomori and to examine the characteristics of family members of hikikomori. Given the implicit assumption that the families of hikikomori lack an appropriate behavioral repertoire, it is assumed that the behavioral repertoire is higher for families who have not experienced hikikomori than for families of individuals with hikikomori. Many studies have reported Japanese hikikomori cases (Watts, 2002) and have noted that the Japanese cultural background influences the expression and maintenance of hikikomori (Suwa & Suzuki, 2013) . Thus, we collected data from Japanese families.
Methods

Data Collection
This study included two samples: families with individuals who have hikikomori and a webbased sample. Participants were asked to answer questionnaires individually. Some of the data from this study were also used by Nonaka et al. (2019) to investigate the characteristics of family interactions in hikikomori cases.
Families of individuals with hikikomori who belonged to certain organizations for such families were recruited through these organizations in Japan. The organizations were nationwide with branches in various parts of Japan and provided activities, such as lectures about hikikomori, peer counseling, and enlightenment regarding the actual conditions of hikikomori for families. A total of 35 branches of family hikikomori organizations in Japan were asked to participate in this research. The questionnaires were distributed to the branches by mail. A total of 1,532 questionnaires were distributed to them by mail or hand at the regular meeting. Parents of individuals with hikikomori were asked to complete the questionnaires anonymously at their monthly branch meeting.
A web-based sample of parents of individuals aged 16-49 years who consented to participate was recruited through a large-scale web-based research panel in Japan, with selection performed according to the most prevalent age range of individuals with hikikomori (Nonaka et al., 2018) .
We classified participants into two groups: parents of individuals with no experience of hikikomori (control group) and parents of those who currently had hikikomori (hikikomori group). For eligibility in the study, participants had to respond to all items about the attributes of hikikomori and the Family Behavioral Repertoire Scale for Coping With Hikikomori (FBS-H).
Measures
Demographics. Participants reported their age and relationship to the child (i.e., father or mother), characteristics of their child (e.g., sex, age), whether they were living with the child, and the duration of their child's experience of hikikomori (K. Saito, 2010) .
Family's behavioral repertoire for coping with hikikomori. Items regarding the behavioral repertoire of families of individuals with hikikomori were extracted from Smith and Meyers (2004) and Sakai and Nonaka (2013) . For confirming the content validity, two clinical psychologists (the first and third authors) specializing in family support of hikikomori selected 35 items that were appropriate as the family's behavioral repertoire for coping with hikikomori. After they revised these 35 items, the FBS-H was preliminarily developed. Participants rated the items on a 4-point scale ranging from 1 (not applicable) to 4 (applicable).
Negative evaluation of hikikomori. The Negative Evaluation of Hikikomori Scale ) was used to assess the degree of negative evaluation of the families of individuals with hikikomori. This scale consists of 12 items, and its reliability and validity have been confirmed. This scale uses a 4-point scale ranging from 0 (not applicable) to 3 (applicable).
Self-efficacy of coping with problem behaviors of hikikomori. We asked each family to respond with a number from 0 to 100 to indicate the extent to which the family thought that they could adequately cope with the problem behaviors associated with hikikomori to assess the family's self-efficacy regarding their response to hikikomori.
Data Analysis
All data were analyzed using R version 3.3.1 (R Core Team, 2016).
Exploratory factor analysis. For item analysis, good-poor analysis and item-remainder correlation analysis using the poly-serial correlation coefficient were performed. Parallel analysis and Velicer's minimum average partial (MAP) were performed to determine the number of factors, and an exploratory factor analysis using the promax rotation (minimum residual method) was performed.
Confirmatory factor analysis. To measure the goodness of fit of the models, we selected the comparative fit index (CFI), goodness-offit index (GFI), adjusted goodness-of-fit index (AGFI), root-mean-square error of approximation (RMSEA), and standardized root-meansquare residual (SRMR). The goodness-of-fit values were >.95 for CFI, GFI, and AGFI; <.06 for RMSEA; and <.08 for SRMR (Reeve et al., 2007) .
Reliability and validity analysis. Internal consistency was assessed using Cronbach's α for the FBS-H total scale. The correlation analyses were used to investigate convergent and discriminant validity of the total FBS-H scores and each subscale score. The hypotheses in the correlation analysis were based on the literature and theoretical considerations. We expected to find positive correlations greater than .30 for self-efficacy and negative correlations for negative evaluation. These cut-off values were arbitrarily chosen but are in line with general recommendations for medium (r > .30) associations (Cohen, 1992) .
Differences between groups in family behavioral repertoire. Comparisons of the total FBS-H scores and each subscale score across groups were made using Welch's t-test to examine characteristics of the family's behavioral repertoire in hikikomori cases. We calculated Hedge's g (Cohen, 1992) .
Ethical Considerations
The participants answered the questionnaire anonymously. Before requesting the distribution of questionnaires to family associations, we explained this research to the representatives of the family associations and obtained consent upon the distribution of the questionnaires. Furthermore, we obtained informed consent before the participants responded to the questionnaire. Individuals were free to withdraw from participation at any time. The approval of the local research ethics committee of the institute to which the authors belong was not required at the time of this study as this research followed the principles of the Declaration of Helsinki, excluding the research preregistration in a database. We carefully conducted this research after obtaining informed consent.
Results
Participants A total of 977 questionnaires were returned. We excluded 194 questionnaires that were either from families that had dealt with hikikomori in the past rather than the present or were answered by family members other than the parents (Figure 1) . Moreover, questionnaires (n = 82) with missing answers were excluded so that the analysis was based on complete datasets (Table 1 ). The sample comprised 243 individuals in the hikikomori group and 458 individuals in the control group.
Selecting FBS-H Items
Three items that were not significantly different were excluded as a result of the good-poor analysis in the hikikomori group. Additionally, as a result of item-remainder correlation analysis, three items with correlation coefficients less than .20 were excluded. In this way, we excluded a total of six items by item analysis.
Exploratory Factor Analysis
The results of a scree plot, parallel analysis, and MAP (.022, .021, .019, .020, .021, and .022) indicated that three or four factors were valid in the hikikomori group. As a result of exploratory factor analysis using 29 items, four items with low communalities (less than .20) were excluded. Moreover, exploratory factor analysis using the extracted 25 items indicated that all items in the four-factor solution showed factor loadings higher than the criterion value (.40), and there were no items showing high factor loadings for two or more factors (Table 2 ). The first factor was named "Cooperative" because it consisted of items concerning cooperative responses for dealing with family of individuals with hikikomori. The second factor was named "Assertive" because it consisted of items related to assertive responses to children with hikikomori, such as invitation and asking. The third factor was named "Self-Control" because it consisted of items concerning the family's own emotional aspects and self-control. The last factor was named "Cheerful" because it consisted of items concerning cheerful responses to children with hikikomori.
Confirmatory Factor Analysis
Many fit indices of the four-factor model of the FBS-H (CFI = .967, GFI = .965, AGFI = .951, RMSEA = .084, SRMR = .088) were in the acceptable range in the hikikomori group, although some did not reach the goodness-offit values. Based on these results, a model using 25 items with four factors was adopted.
Reliability and Validity Analysis
Cronbach's α showed α = .89 for the FBS-H. Correlation coefficients using the hikikomori group's data indicated that, as expected, selfefficacy (r = .32, p < .001) was positively and significantly correlated with the total score (Table 3) . Negative evaluation was negatively correlated with the total score (r = −.16, p = .02) and Self-Control score (r = −.38, p < .001), though not significantly correlated with other factor scores. Therefore, the FBS-H was considered to have demonstrated acceptable convergent validity.
Characteristics of the Behavioral Repertoires in Families of Individuals with Hikikomori
We examined whether the FBS-H scores in the hikikomori group were lower than those of the control group to clarify the characteristics of hikikomori cases. Welch's t-test (Table 4 ) clarified that the hikikomori group had significantly higher scores than the control group for the FBS-H total score and the Cooperative, Self-Control, and Cheerful scores. There was no significant difference between groups in assertive scores. Effect sizes showed that differences between groups were small to medium for the FBS-H total score. Duration of hikikomori in the hikikomori group was not significantly correlated with the FBS-H total score (r = .02, p = .75) or subscale scores (Cooperative, r = .04, p = .53; Assertive, r = −.02, p = .72; Self-Control, r = .03, p = .63; Cheerful, r = −.03, p = .68).
The results of a two-way analysis of variance between group and relationship showed significant interaction in the Assertive subscale (Table 5) , F(1, 697) = 5.16, p = .02. The simple main effect test showed that the fathers in the control group scored higher than did those in the hikikomori group (p = .003), and the mothers scored higher than did the fathers in the hikikomori group (p < .001) and the control group (p = .008).
The interaction was not significant in the Cooperative, Self-Control, and Cheerful subscales. The main effects group and relationship were significant, with the hikikomori group scoring higher than the control group and mothers scoring higher than fathers for all subscales.
Discussion
This study developed a scale assessing families' behavioral repertoire for coping with hikikomori (Appendix) and examined characteristics of families of those with hikikomori by comparing parents of individuals with hikikomori to parents who had no experience with hikikomori. The results of this study indicated that the factor structure, internal consistency, and construct validity were mostly acceptable. A family's behavioral repertoire for coping with hikikomori has traditionally been assessed by relying on a therapist's individual subjective evaluation; however, objective assessment is considered possible to some extent by using the FBS-H.
Factor Analysis
Factor loadings and commonalities in factor analysis suggest that each item of the FBS-H can sufficiently measure families' behavioral repertoires. Many goodness-of-fit indices in confirmatory factor analysis demonstrated acceptable values (i.e., CFI, .967; GFI, .965; AGFI, .951). Although the results of RMSEA and SRMR showed that it was not necessarily adequate, a four-factor model was chosen based on the interpretability of each subscale and the usefulness of the scale. The elements of the behavioral repertoire of family responses indicated by the FBS-H are aimed at acquiring communication skills in family support as well (Meyers & Smith, 1997; . Therefore, the FBS-H is assumed to have an appropriate factor structure.
Reliability and Validity Analysis
The FBS-H was demonstrated to have satisfactory validity as a measure of the behavioral response repertoires of families. The FBS-H was positively correlated with self-efficacy. The broader a family's behavioral repertoire, the higher the probability that the family's responsiveness is functional. As a result, it was assumed that the FBS-H demonstrated a positive correlation with self-efficacy. Since selfefficacy reduces a family's stress responses ), increasing the behavioral repertoire may help to indirectly reduce the family's stress.
In addition, Self-Control in the subscales demonstrated the highest negative correlation with negative evaluation. Self-control is associated with suppressing negative cognition and calmly addressing hikikomori; this may be why Self-Control showed a higher correlation with Note. M = mean; SD = standard deviation; ES = effect size (Hedge's g); hikikomori group = parents of individuals with hikikomori; control group = parents of individuals with no experience of hikikomori.
negative evaluation than the other subscale scores.
Characteristics of Behavioral Repertoires in Families of Individuals with Hikikomori
The FBS-H total score was higher in the hikikomori group than in the control group. The effect size was small to medium and suggested that families coping with hikikomori did not necessarily have more restricted behavioral repertoires for coping with hikikomori. This result indicates the possibility that a family's behavioral repertoire does not have a strong influence on the "expression" process of the presentation of hikikomori, though it is assumed that a family's behavioral repertoire influences the "improvement" process of hikikomori (Sakai et al., 2015) . Although the results regarding the characteristics of families' behavioral repertoires in hikikomori cases were not consistent, the findings of this study that only the Assertive subscale was not significantly different from the control group suggest that not many families are biased toward "obsessive" or "assertive" behavioral repertoires. Traditionally, many therapists have assumed, based on individual subjective assessments rather than empirical data, that families of those with hikikomori did not have a sufficient behavioral repertoire and practiced procedures aimed at expanding this repertoire without necessarily assessing it. However, the results of this study indicate that therapists need to assess a family's behavioral repertoire using measures such as the FBS-H.
Although it is known that the parents of children with hikikomori suffer from both their own thoughts and indications from others that hikikomori of the child is caused by their own parenting (K. Saito, 2010) , these results support the previous findings that family interactions are not always non-functional (Nonaka et al., 2019) and that the parenting style during childhood is not necessarily negative (Umeda, Kawakami, & the World Mental Health Japan Survey Group 2002 -2006 in cases of children with hikikomori. The results of this and previous studies suggest that such prejudiced thoughts and indications are often incorrect.
The difference between groups indicated that only the Assertive factor was not significant. This result indicates that increases in the family's behavioral repertoire-especially in the assertive component-are likely to make interactions within the family functional.
The FBS-H was not significantly correlated with the duration of hikikomori, which suggests that the family's behavioral repertoire is poor in relation not only to "expression" but also to "maintenance" of hikikomori. The effect of family support may not be demonstrated if therapists do not assess the family's behavioral repertoire so that they can work to increase a limited behavioral repertoire or assess whether the family's response to hikikomori is functional in each condition in cases of a diverse behavioral repertoire.
Comparisons between fathers and mothers showed that the mothers had a broader behavioral repertoire than the fathers. Considering that there are more mothers than fathers among the family association participants (KHJ National Federation of Families with Hikikomori Persons in Japan, 2019) and that fathers have more difficulties with supportresource utilization (Funakoshi & Miyamoto, 2015) , mothers often play a central role in struggling with the problem of hikikomori. Because mothers often practice appropriate coping with their child, they may, therefore, have also exhibited a broader behavioral repertoire in this study. The point to be noted is the difference between groups regarding the fathers in the Assertive subscale. The characteristic that the fathers' assertive behavioral repertoire in the hikikomori group was lower than in the control group was distinct from other subscales. Individuals with hikikomori tend to avoid their father more than their mother (Toki, Taniyama, & Kinugasa, 2011; Kobayashi Yoshida, Noguchi, Tsuchiya, & Ito, 2003) , and as the result, their fathers may have more difficulty assertively interacting with them.
Limitations and Future Directions
There are some important limitations and future directions to this study. First, although this study found that families of individuals with hikikomori do not necessarily have more limited behavioral repertoires, it has not clarified the cognitive, emotional, and behavioral factors that affect the extent of a family's behavioral repertoire. Clarifying factors that facilitate or hinder families' behavioral repertoire could help in arranging procedures to enhance the effects of family support. The Assertive subscale showed no significant difference between groups, and it also showed a relatively lower correlation with self-efficacy than other subscales. The finding that similar tendencies were seen in differences between groups and in correlation with selfefficacy may indicate that the behavioral repertoire measured in this study reflects the subjective aspect of the family using the questionnaire. Further research using other evaluation techniques, such as behavioral observation, is necessary to clarify this point. Additionally, it is necessary to examine whether FBS-H reflects the change in behavioral repertoire appropriately by comparing it with other evaluations.
Second, it is possible that families' behavioral repertoires for coping with hikikomori are influenced by cultural factors, such as socioeconomic conditions. Consequently, the FBS-H needs to be used with consideration of the circumstances of each country. In addition, the difference in the sex ratio of participants between groups is the limitation in this study.
Finally, in this study, we examined the characteristics of behavioral repertoires of families of individuals with hikikomori based on the premise of cognitive behavioral therapy (Sakai et al., 2015) that increasing a family's behavioral repertoire leads to improvement of hikikomori. However, the influence of the family's behavioral repertoire itself on the state of hikikomori has not been revealed, as previous studies included approaches other than increasing the family's behavioral repertoire. In the future, it is necessary to clarify the influence of family behavioral repertoires and family interaction (Nonaka, Ono, & Sakai, 2012; Nonaka et al., 2019) on behaviors of hikikomori to refine methods of providing family support.
